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SAME 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an information detector with 
a digital PLL circuit having a wide 
margin the loop delay of which is 
short and following secular change, 
and an optical disk device. 

SOLUTION: Information is detected 
by A/D converting a reproduction 
signal by a clock with frequency 
higher than that of a channel clock, 
digitally equalizing A/D conversion 
output by the same clock, 
performing re-sampling from digital 
equalization output by the PLL 
circuit applying an interpolation 
circuit, re-sampling the A/D 
conversion output by a second 
interpolation circuit after delaying it 
by the same quantity as that of a 
digital equalizer, using information 
about the PLL circuit for an 
interpolating position of the second 
interpolation circuit, a tentative tap 
coefficient is generated by inputting 
interpolation information before and 
after equalization in a tap 
coefficient controller, feeding back 
the tentative tap coefficient by 
converting it into operation rate of 
the digital equalizer by a rate 
collecting circuit, inputting 
interpolation output of equalizer 
output in a binarization circuit 
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«HBA/DjE«»3j»e)©a* ( rA/DSSHMRj £V^ 

sjssajs s *r tH^-r z>mm®& t . 

MIES! 1 roffirai§]&Offi^tf»&??£fg^©^+*/i^ n 

* 2 ofttmEiB t jest ttttist £*tmttB£/£Eitt 

£v 

itgEff! 1 «5»raieIKa» e> ©ttlfflffifcH*) £ MIES! 2 0«« 
HISS** OiratHIA £ "b * y T'fiSfti^jft-r* * y 

^^BtffESPfbSf^^-f— hv<y^A^$^-5, i££ 

[IS*^2] Mfaf Of t^;!'^ b ^ ^ ± HiSv^ 
8t3£<D;? n y y xms5.W£.m-%-&y->y' y >?-fZ>A/ 

MsaA/D^m^^e>COffi^ ( rA/D^ffif«j £V^ 
KIeIS&£, 

«rEA/DSCSH»*S:«)tYb-r'5*2 0«jEfb»i:, 

Huiem 2 ro^bgs<om^tt?ij*^ffip B iM^*^-r.5^ 3 

O*miaK»c»LT«|&-r5*IIBM!t«^«0Ki:, 
bubEB 1 rottr^lH]?S*^wM^{iSfcB^£§frfE^2roMrB^ 

huIE3! 1 yygSaV ho — 7*»f>til^Stl-5^ y 



IEIs]8S£, 

MKft 3 oMIRIIilKd* &09MIR)tt[U^ £ ftJsElf! 2 «>Mffl 

2 O^kSffltc^-rsstrE^ 2 o i — 
ituiE^ 3 cottp ( g[H]«gtii73£ 2tefb Ltstf- 

D»kS§£ N 

jW8EA/D£&Sgj&»P><7>ffi;*j ( rA/D£&fifj»J £v> 

raiHiK£, 

^ns^-fkigjg^fs #tc i •? mum 1 o*raiEi^ro 

U3^£«iTSE^3<0«failsIKroiU^jS:SgRtb^-r5-feU'^ 
^£> 

W^^Wttl^£ > BUSEm2tDfflP^[Hj?gOtti^£^A^£ 
U * 3/ ^3££±5H-.5 ^ y -7°®®L = > h n - 5; £ . 
tul5^ -yy&gtz' ^ b& — : 7t)>btiitj£inZ> $ y~7W&. 

HulE^lXI4»2<0^-fk§§ffi|c^-r5l — KMIE 
@B£» 

t>'^2<D^t?^ : 5' < i:. 

stiiE^l, &t/S2(7?u-^^^^e 3 aj^$^i,s^5'7'# 
- K^^^A^^ix^. r.i«r«r*i-r«flMB*UJlHl 
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mmA/D^mm mzmw.m<tm<Dmt>mm&b mwv 
'MM s®s £ •£ -c m ts -t •& as iagg t , 

s' ^ ^mmm l^mp^*^ ut -sit p^testim* 
t, 

*^ai^i-S2«t:lHlKi> 

Striae i <DW#\E}&A>t><nffifflmtiiJ] b mriEJf? 2 coffim 
frm&msmitm^j— F'<??Atitstiz>, ^b& 

mtti-tzmi&bztix^^. zkzw&t-rzm&mi 

/u^ n 5, bwisZ- , )->y'V y^ffi^^ □s/^co^-<~v 
(5) wi&i,L<l*£9;ii&o^T-MjELT# 



b T Z>m #m 1 7bW 8 coi^-f (cfE^Wtf $B&miE] 

[ss*9io] ii*^i7!)S9<o^-rn^-(ciE«6oiff 
^ffiBSg-efco-c, mj|5 2jii[^t:(HlK755t'^t'^tli§iJ; 

1 1 ] ft±m ?r*f->r*>\>9 u??£V fcig^ 
ffll£&<D-V->7'l) u -y ? X~7i-a y • j i?? ;u 

P^lelSSi:> 

buIEM 1 W«P^lHlKc5#P^{f -5|-£ A^-T-S^Jt^, 

|W)«U#5MP^£«{f-5§-£ffi;>3L-C, ffrSE^ 1 ro«P B 1le] 
K<73«p B 1{a:g{f -i-A^SSJc^ L> •Effi^ffiro^-T 0 
£*8J& ffljE-Erff ±J*H]K , 

MIEA/D^^§|(DtlS^$raj^|HlSS'emjlE^t:f§rc)m-§- 

^m^-f-^m 2 roffiPfliHlKt , 
HtlE*2^MPfl[e]K^>«P B 1'e:a{S-§-i LTiiufEMlEGcg 

tfifE^ 1 (Dffifflm&cntfimm ^-mx b mmm 2 co^mm 

HufEM 1 OMPfllElKcotti^^ 2 ttlfc Lt#4f-^ ^t±i 
^^^2{if{l:[HlKi: > 

[is*jsi 3] 74 x?szmi&m>b^'y b'&jt-Lxm 

[0 o 0 1 J 

ffi%i$:n±TZmmicmL. ^(CPLL (PhaseLocked 

Loop ; m%mm^-yi iit¥tt«gro(S]±±5j:otffi^ 
[0002] 
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[0 0 0 3] TPRML (Partial Response Maximum 
Likelihood) J ^ffim^ff^Sl^ ^fifHg^M&T 

u /c ^ mmmwttmz tc*t l t t> ^ v *s±t£sg £ ^ u 

[0 0 0 4] s<— *s*A'V'*ti>a (Partial Respons 
e) i&m%Hk£Mc± (Maximum Likelihood) ^ffiSrffi^ 

[0 0 0 5] PRML^StlCOV^TEu 1*19 
94*fs ^U^^g^^ft*S(iTE'94).^«*, 287 

[0006] ft^*^. K^-r^^v^tufcBSL-c 

[00 0 7] fct, IMf^^^TOSNR (flT-g-ft 
W»ocnr (tt&tt»»*Jt) ^hd<ft9. tftH 

[0 0 0 8] »*ofc«JB»»S:*t- 
19. tttttSKA*£*L£0!I;ttf8 b i tStfoa^ttf 

^ft/htc Sraaw 6r<h-esNRfc5v>iicN 

[0 0 0 9] ^B£cdIeI& _L-e, JiiBo&3SS:fT 5 C £ 

#*Jx.|j:;£:itfc ( TlEEE Transaction on Communicat 
ion, V0L.C0M-19, Oct, 1971J ) td^ixTV^ rtr^fcT 

[ooio] tr^fttmsi:, ^tisimzmmzti*?* 

0^{fc|Ciii£1-£fca6fC, PLL (Phase Locked Loo 
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[0 0 11] *UTIf^K p *Ii»»*fflv^5»* % ft* 
©7tn/PLLEBiPRML«ajSlCi:5«rtt 

£-LTL*5fc* % T~)tti# -tfjVtflsWgk (A/D 

¥8-3 2 1 1 4 0 £VM;M#PJ¥ 9 — 2 0 4 7 

4 0^*fcE*$*LTV^ o 
[0 0 12] Z<D?hftffl¥-8- 3 2 1 1 4 0 
E*fc$n5PLLlHlK-e«, /U— -??4>V$ (LPF ; 
ffittffliS^WU*) <Dmtl&D/A&ms (DAC) fC 

O («£E»j«l8&#) fcttjfcU PLL^n^ita 

[0 0 13] ^jx^LT, PRi^¥lO-2 7 4 
3 5 *4**RK«\ W±m^(D^^^u^ vyflzfflML 

f c £ o T^Moficf @ * > y>/UM £ l K-f S^*" 
ffi^Eftsttrv^s. w©*iSii^5 w fc-e^ pll 

[0 0 14] ft#OS^Yt:SrS^«Jfc«jELT 

#J ) fc#L<Ett*ixT^Sa^ rzero Fore 

ing (-^n^^- — jfej N TMean Square (Zl^ 

¥*ll) fej . TModified Zero Forcing (^iEifn^^- 

[0 0 15] 

[0 0 1 6 J *Yfc8i(?5EB*-te*c«toT, 2iIOtM 
fc5*{bS:?ToT^fe. A/D3E*L, PLLKjft 
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(««) , m^t-m^it^xxfW) 

[0 0 18] rtl^^LT, m2 1 td^-T* ?{c, |?£ 
m-^-^A^^-f^A/D^^ilcOffi^i:. PL LESS 
M£t@tt:i&S§4 K LPF42, DAC44. VC04 

10 0 1 9] La>L#^ib. ^SW^I^ ^bttfg 

[0 0 2 0] £fc, ^{b^2ftOf£|^ (^Et^) fc* 

[0 0 2 1] CLOfctf). ^L§i2^J:53gSI^ 10^ 
[0 0 2 2] — 2u f 2(^)i^« s XJjZtlZm^-iC 

[0 0 2 3] Lfc^oT v fr&Wte, ±IEPpm^tC^ 

>r s^up L LlH33S^^«-r5 n t (cfc5 0 
[0 0 2 4] *fc*36WOffi^g«j|i, /u-^x^fW 

[0 0 2 5] £t>iC$:ft1tn(DiSl<Dg#}te, ^—y^^u 
[0 0 2 6] 

WEA/D««»^6,U1^ ( rA/D**« 
$&J £V^) «:«Kb-r««{k»i^ BuE«Kfc»<&Hi*ffl[ 
?9^&*IMttSr4riirs*lo»IBiaHt, tuiSA/D 



«fcft*L»**tWMB:«*«l*r*J«-*-6i:i:f>«c, Mia 
*l^*tWlia»i:»E*2(O«|H]0Blc»LT, i!uE« 
BMftlUt«Sr 7 -< - K/< y * 1" 5»IBtttt±j5Ria JS £ % 

mes? i ^apaiaK^a** 2«{t ltmt- 

±^cf ^> 2ffl{t:lElSSi: > tJE»l^»ra@K<0ffl*£Bfr 
EK! 2 OfflPfllEjfiS coffin £ 1 -tt> 9 y 7^*= > h 

IS&tuE^tSfl! hW^EKi, 
[0 0 2 7] *»M*c«5«f«*aHiIKH:, W3i1B*<D 

5»i©«<fcgi N miEmio^{tSoffl^M?»J^e>« 

±&1-Z>m2<Dffim®&k, 8ffEA/D««WMR«:«Wk 
t5l2^fb^<i:, ME»2 0^b»offi^jij^e > ffi 

<oaxfrhw±is^<D^**/i'? * ? ? icmsmmLit 

SfFESISl, S2, 21^*3 ottraisiBic:S*LT, SuEffi 

*P^0Koffi^^Sfj|sm2^MPp10Koffi^^A^^^- 
5SlW S /7'M3Vhn-7i:, 1WEJB l tf> # -/ >f 
ffa=>hn-70aj^y r««:S:lKrE« 1 ©«k» 

[HiKcom^^H5Em2^fflrfl0K^ffi*^A^<h-r5m 
*»i-*mE»2(ow— mEiHiKi:, &!mm3CDffiffl 

@KUl**2«{ktTS*x-^5U«:*58:ttl*-r^2ffl[ 
* tl5 * y ^ffi»^«TE« 1 hV< 5/ ^ 

[0 0 2 8] *JBW*c«5««tftHi0Btt. 

a a ( r A /D^mff^j ^^5) zmt-t 

5*i^t»i, »E»lo«fft»oUl*tt?i|d^» 

^r^SSlHjgSi:. wE»SEK^BJ*ffl[5B**e,«WfflS: 
Mt5S2«W^ WEA/DaC»fflf*S:^b 
tol2(D»^ »E*2 0«fb»flDtB*JiJ^e>» 
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3t&« »fc <fc •? litlfEfg 1 ©MP^lHlSStom^ £ MIE^ 3 co 

tit, mszn2<Dffir$m&£>mt)tzxtitTz>? 

(alK*^ h CO ffi^HES: t±l^-r 5 frfcn-f -5 /4^il^J^-f- 
5*1, 5^2©^^^, iifr!2Jg30!iSPfl|5]Sgo 
fcb* £r 2 ffi <fc L T Six - * M £ ffi ^7 -f S 2 fft 
Ki, 4MSt;t, SflismiS.U t *2(Oi'^^^7l^fcb^$ 

tts * y^ftft^ mmm 1 2 co^t^^tt^? 

[0 0 2 9] *»Wlc«5«*fctBEia»c*iV*-CB:, ffi 
law- HfjE[s]Sg£;iI£-ffc. B5IS^s/r#^ = 

[0 0 3 0] ^Wc^SftTM*^}!,^ ±ffiffi$R 
[0 0 3 1 ] 

imw<omm<nMm ^mcommcowm^^-xmm 
ts„ *co&$.L^-mmcojtmiz}3\,^x^ 

Mfltf-ir^n^^i!) t>iiiV\lli&$:W-y->-:/y 
>^n;/^-CA/D^t5A/D^m (1) t, 
JifrlEA/D^|&Sg;4»e>ro-7M v'^/l^tb^^mfiSA/D^ 

(2) £„ ^<ksg (2) ox-c^^/w^ktb^^y-y-^ 

T'y >^LTttra^#Srffl^-f5*l<DMraiElK (3) 

**fi£L v SBiot^HIhISS (3) ^(OttWfitSA^3«Sfc 
ttiaL-CfltfBn»/i'-7 p 4:JISj*U fitltfcifcSi, A— r 
7-f/w^ x JljK«3fSllHlKJ:?)*-5ffiEtea^fi£Isl8S 
(4) Zffiz.. A/Dmm% (1) cobB^^r^^i?^^ 

^bSfii^t^asieiK (5) x-mmzitxfatiw 
>yv^??zm2coffim®® o' ) t, Su 

IS* 2 ro**IW0&cc>4i|g<£fcera:, MlEttIEfi!:e£/5£lEjgg 
a»fe©*HBMtt«««a«A**ii, SB 1 ottHlslS (3) 
<Vti&t)}:$g2coffiffl\B}& (3' ) cotiit) t&A?) tTZ 
f-yym&^^ha-? (6) WEJ'yT'fliftaV 

fc^ y^ffft«r«Nuii(cmer«u- h«iEi5]!s (7) 

i, Srflix, f§loMF30K©tti;>3£r2Mtt:lE]?g (8) 
[0 0 3 2] *^BJIC*3VNTIi, 



t>l%\<^mfc$kco J >)->-7!)l'7'?uyt?XA/ 

WfrfS. r.©«jt{fc»^a^A»P,, PL LESS fl*HJ¥ 
1 0-2 7 4 3 5*£tt«#HD £ffiV>T, HKKiS 

[0 0 3 3] A/DaSJfta*«r«f{b»tWC«»t 
a@$-l±r^P J m2(73fflPfllHli^»cJ;oTy^-V7 P D >:/ 

LiaB*»fein^six«*ii«tta*«*fflv^«. 
[oo3 4] «^b«r% W{ki§©A^ft-§-tffl*ft-§-) 

[0 0 3 5] ZO&ff)? yfmm.*:, U- hffiElHlSStC 

[0 0 3 6] ^5{tSlrom^3SrA^Ji:-r-5*PflEK^f><0 

[0 0 3 7] *»9HC*iV*-Ctt\ S^tg»fiK«r2^ 

<t U ^^^t^yhB- 7tW MffiE!H]S§£§J9 
[0 0 3 8] *3»MK«5«»»ffiEIBK:i3V^Ttt, * 

[0 0 3 9] 

immm] ±^i,r^mmcommcowm^^^xm.^m 
mLx&.Timmc®.w-rz* 

[004 0] Bill. *&Wco% 1 comMMcOffij$Z7jk 

§sllcA^)Six, A/D^^lT-ia, f+^D ? 
^ <t t> i>^^m^^co-^>y']) ^^nynt^y 

LTf->-7°y V^j? n y ^ -C»f^$-e-5. 
[004 1] ^Ykli 2 comtl y i tttiflSf ttfc 

*>^Jl-e*>*. MrniBifg3»> ^•fbS 2 wus^j y i 

[0 0 4 2] MFa^lH]K3T*y -y-V^ULfc^tDx-^ z 
i (Wt£«ISKfi) li, *HBMSta&«SK4»cA** 

^ Lfc«ra^a««€:«raisiK 3 ic7 - hv< y if -r 
[0043] nmsiis 3 i fflraffia*^njK 4 ia, \ -*> 
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10044] rtltCtoT, ^-t^/U^n-;^ Mc 
[0 0 4 5] 4fcA/Df»»l(0tfiM«S:, X 4 i? 

±oT»mttf«sr±j*-r*. fc*ru «tm[ei&3' -co 

[0 0 4 6] &>±£V, mtm2<DAJj}3J:Xfmt}l£tt 

[0 04 7] :jx5)2o<o«I4:^^#ft3>FD- 
tiZ> 9 

[0 0 4 8] Z<D&(D* y7>&Mte, ^-Y^fr?**,? 

[004 9] ^er-e. i^v^y >4f*uy'i? t?-**>v 

[0 0 5 0] t—bMiE[p]SS7-CMiE$^cS^^^^ P 

[0 0 5 1] *«i«IB0K3OtU*H:, 2 0tffc|§IIS8fc 

[0 0 5 2] B2tt, *li^fc:fcttS^fc* 
2 0«£jc<£>— &\&7f;-rmX*&>Z> 0 El2 4:j£flBf ^ 
ftS2li 4 0(Dl^D^^lji|a2U > 5oOig 
§§2 2£ x J0j|*2 3 ^5>*J*$nTV>-5 5^^7 P 

<, H2tc^L^c*^(cpi^^n5t»o-e^< N fdio^ 
[oo5 3] B3fi, fcftwv—mmmc&tfzffim® 

»3<z>*/£o-«*^rH^fc<5 0 MPAIeIB 3' fi 
fc, l^P^^SSS3 1*fx., lBMMMl^n* 

mstltv^o ara^assrk (o<k^n ^-rs^. 
ft* (i) o»^-e*a-e#*. 

[0 0 5 4] 

Zi^Vi-i+k (y,-y H ) -d) 
[0 0 5 5] -f*fr*>l ?Vv?SM&3 lOHl^ y 

i-i * msEo^ > -7M%% y i t tmnm 3 2 caa $ n 

■CW»3 2^f,»* (y r y H ) ^ffi^^tb, 
ff-§- (y r y H ) 3 3 k Lfc{f-$§- k (y 



i-y^) # % *D»«3 4-ey 1 . 1 ) <!: SO© £ *U Mm 

[0 0 5 6] H4tt, *56W©-*Jfi«*c*5»t5*HH{it 
«^J*HIK4<o«fiK<o— «Sr*-rg|-efe5. EU£#Jg 

As 9 (LPF) 4 2(Ci9«»**tTJB»»ffif«V i# 
3u&£*l£ 0 V i «B#Pflgig^UT*0o< 9 

[0 0 5 7] El 7tt, AttftXjft|ElK4 3^?»a^S 

[0 0 5 8] ID 1 8 1^ ffifHlelB 3 <DAJj y i N ffi^ z 
i> WPflffi«**lsIK4^Ul*Xfc5«I«fi[|ttttr*, 48 

5 0 

[0 0 5 9] El 1 8 {CTjk-tX 5 tc, ttPflffifll^^/r tcf 
0^4 3X^LTV>5 0 

[0060] BS±ttEl^ 
SftTV^V*, «IBM(t«*«SK4(cS5«snsiiIB 

(ffii^.if«raiaK3, 3 ' ) oiEisgiibf^^sij^-r^,, 
I006 UB5S, **M<o-HlS«^i3it«»iBtt: 
«^EK4rt(04ttsit«S4 1 

■C*>5, H5S:#fiRi-5i:. A^ff^ («4b«*IBMK) 
z i tt. tt*MtEIK4 1 l*cA**nT«t<Oift*Mfi^Ul 
1 ^n^^jS3gS4 1 2-C»JBiStL % ®JS"r5 
2cO^(OA**«6JSt I z,K I z j-i I ^Jttt 
& (CMP) 4 13CAA^ ^C^^^it^^tl^o 
4fca«E^A*«f«fe*M( I Zi I tt*JF«4 1 4-ett 
- I Z| I -pfcrfSfflrcoA 

*«««*MI[| 2 H |#t^^4 15lCAAS*l, 
*^^4 15I4, it^§§4 1 3<OJtKJK*{ca<5#- 

1^*4 1 5 J: ^ffi^-T^o 

[0 0 6 2J**:, l^n^^g®§H 4 1 7t»ft»» 

^fp[EiB4 1 8*cj:ot, Ajjffimm.z i <on^mt 
■r^^^c ^>^m^r c^/u^ite 1 ^ D ^^i§jg^4 1 
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xzz> 0 

[0 0 6 3] H6ttu *«W^-*lfc««c*WS»|BHB: 

PF) 4 2^«^cC7)-0iJ^^-rEl-efe5o H 6 

A*ffiffi««e i IS, *D*^4 2UHn y ^ 
SS^4 2 2|c£oT«#£*l,T, Mttfttt«#±dt$ 
tt, £(Oa^fe**r*3|E»4 2 A 
^ffiffie i Sr. **»4 2 4-CaffiFLfefflS:iDj|£«4 2 
5TfJn»LTjiB*»flM»Vi fcLTffl*1-*r*fc:j;o 

[0 0 6 4] *38Mo—SIJfift|fc:*5Jt sttffflffi 

•£ABK4AojHttftKJft|gllK4 3co«^o-^J^^ 

01 7t*tW»(0fit (ttfHflAffitt) * 

[0 0 6 5] H7Sr#fiBf *D®^4 3 i*sj;t*i 

«Modil: (AOJWIEIK) 4 3 2«r#ALT«j« 
£*LT^<5 0 JD3MS4 3 lffl*«\ N&M$Lk L 

Titg?§l4 3 4tft«t5i £T\ itttV4 3 4^& 
M Ell 7«C«Ufc^ig«#>r $>?JLtXWI?9<{ 

[0 0 6 6] B8lt JWWlCfe^S^y^ 

^m^j-r^o 36*»cwfc3»-e#ixtfro*tto lefts. 

[0 0 6 7] ^t»Sttf«tt. ii^lElK6 2iaoT^ 

[0068] «wis»«>AA«« (Wbtmmfl) w i 

1 ^ p ^ ^ ISS 6 3 II i o 1 1 ^Jf of nfc A 
rtflMRSrdb* L T r *uSr*HE* 6 4 (CA^"T <5 C 
[0 0 6 9] *JH»6 4^BUAW: % ^ti^ti, fH3?3§6 
5\CX^XM^(D^^>^mZXm^6 6ldA^^tt 
5 0 -rftto*>. Wt89*«i:W36«*otaBB^Sf»$ix 
X. ft* J: 5 k: % ffiftj&HfcjESftSig 

[0 0 7 0] g]2 0 (a) , m20 (b) MHU 
T»sft«*bix**^^^W4fll»«:, PR (l) 58* 

[0 0 7 1] H) 2 0 lO^-f £ 5 ff ^ZAJj-t Z> Z t 

[0072] B9ri. *&w<D-mmmz&vz>fi 

HB) OMo- WS:*i-B|-cfe-5 0 0 9 Ic^fS^X 



[0 0 7 3] A*«z i (ttmit) fc*tLT, «WfcW< 
^AtrA*ii-a«JW6 1 2tDU&m6 1 3T\ 
?tis z i -A. S3J:V 2 i + A«r£j*U «Fflfii:£A 
*i:-r*Jt<R*6 1 1 coffin («IBte<0«H±S:*-J-flr 

*) i^^e i 4-e, ttmflwfitt 

[0 0 7 4] 01011 *J6WO-*KS«KfettSW- 
h«iE[HlK7<0«j*(0-M^t-El-efe5o l"— 

[0 0 7 5] Hi. 9 (A) left, 7tx^^^^®±(C 
Eft$Jh/TV^ 1 T^-* SrBS^tii Lfc»*<DftJI!M-ft 

SriS&So Hi 9 (A) fOllA ( #) 

(O) *sft^^ n J; tjgv>f y^y 
hf 1XV>7>V >?Ltcm&XhZ 0 «»sp*SrXflS 

**»fel*lxSk:ftoTli4DU 5, 2 5, 3 6 t-TtlX 

[0 0 7 6] ~ rT\ T (^-*/U^n ^ f OCOJ^I 
tcnt-i^fm tt. (2) *>H«fc*>*o 

[0 0 7 7] 

T=l/f 0 

tf=l/f 0 - i/ fl 
"(2) 

[0 0 7 8] fclc. «{b«2(DJ«#4»tt«:Bl 9 (B) 
ffi^ft^o Ell 9 (B) ifO, m^LO (a i) 

^-r^o mi 9 (a) 

i <z>«fl:S2fc:SW-i, iSiEftajc£:^ktt?K^#6> 

[0 0 7 9] ^:^X\ mk%z*^-r*Ji>?T2?? £V i> 

t^o **t^Bll9 (B) (o) y^flj 

»i3 i -CfcS. 

[0 0 8 0] ^O^mi^. a i Sr*|R|t"5rfc"CfT5. 

j»^MKI"r5«^ICIi % (3) ^:ft5o 

[0 0 8 1] 
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#112 0 0 1 - 1 8 4 7 9 5 ( P 2 0 0 1 - 1 8 4 7 9 5 A) 



l^OO^ j3, = a 1 -iX (at-a,-!) X 6 
I<0 3)P$ 5i = ai-ix (a 1+1 -a,) X 6 

-(3) 

[0 0 8 2] HI 1 Oil, ±5t (3) £[e]&£ ItML 
fc-09£^l2lT?&!9m^gg7 l*3±tf*»3g7 2*5 

■io 0 «:A*i:'r*l*IH»7 l^ffl* (a 0 -a,) 

2^5 *frtftzt><D{^ tm»7 3 t Va t ^ 
^7 1 2 Otti^ (.ai-a 2 ) ffg7 2 2 -C2 6^^ 

[oo 8 3] mmM&i&mizfczx, zbtzmmci- 

[0 0 8 4] #CfC, *&W(D%&2<D^MmiZ'0\,^X%t.W 
t^o Ell ifl, *ftW<DM2<DMMm<omf&$:7r;-fm 
XfoZ> 0 Hllfc*3V^T. ID 1 f^LTt^^-xri 

[0 0 8 5] *J59Jtf>* 2 <D||J£0iJll N 2 ^#cOigj£^ 

So 

[0 0 8 6] fc*:U rcO0#cD«r^gtf«i^ 
«jEIs]&7' -C^—^ffiIE^V c c$i^T^bg2 , <D5y 

^«««««^7>r-K^y^Six-5o *traiei»3" ^ 
ffi^^(^B#(ct^t:^tli^i8 / KA^SaxTS^-* 

[0 0 8 7] &|C N *55M<?!5*3CO||J60f|fCot^TjftS 
*f--5 0 Ell 2 11, *5BM<o*3(0||ifi«o«fiKSr^-ria 

2(Dmmm^ 2 »«oi«:*bss:iifc«* jnt 
<om&&kft&&-emfSL£tix\i*zit!t>, ®&m.m&* 

[0 0 8 8] *ZX*&W<Dm3<omMM{Z&\,*XI^ 
hn — 76 t hffijEIeJK7Sr % 2^ 



uj*> «wb»2' ^Mrflffl^ cttm[§i8 3' torn 
tj) i om x^xtyvm^x? yym$k=i> 

[0 0 8 9] ^~h«:E®K7 0ffl^£2^igclc 

^ttT-^n^ftl^;** 9 t l^*^ 9' lCA^t"<5o 
^tl^tt^U^X^ffi^{i^bS24oiI/^#g2 / fc 

[oo9o] ^fl^a^m-s-KjzoT, v^-fix^ia5«E 

^^"7 6 11. »<fc»a«fS#JcJ:oT, rtSMfcffi 
[009 1] 013^ *36M^»3(03lifi«fcS3^5 

[0 0 9 2] 013 *#fi8i-5i. ^/ffiS^^hn 
-7 6 II. ^bSS^m^SraitRft^i tr A^iTSI? 

meicDmtit, &i<DWt*ft5mtm&nfc#6 i' 
<omft&mR^mk'Lx^z.&i>^ ms^vitm&t 

[0 0 9 3] *«MOJR4^H1(6«JCOV^TRM 
-f5 e HI 14 11. *5gWo*4^SIJfi0do«j«S:^i-|g 

OM4to*Jfi0iJ(C*5^TIL $ibl£. Rtx — *JUG>tft 
HittSBSrStftS^ib^ 2ffi{t:lElK8 / HT, tf ^ tr 

[0 0 9 4] *«W(0^5CO*J6«{COV^TRM 

i-s e mi 5ii. ^m<o%b^Mm(om^^-rm 
xt>z 0 w±m^<D^**A'fuv*<Dm$i#mm&tt 

(±5t (5) #«U a*0tc#*KLiE^»^fctt:, 1/ — h 
(Hl©7) ^«*Sixr*5 9, i'y^yhD- 
[0 0 9 5] fttd, *SSM^)|R6(D|jlfj6«|CoV^TKM 

^Jlc^^^^^^^gic^VNTIl. ffiiSS 17531* 
[0 0 9 6] Si 6Sr#ffit5i, Jfc^^^tffri 5 

^0^1 2lci ^?-^|c:©J^al$i^TV^-5 0 t-*g»i 
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M2 0 0 1 -1 8 4 7 9 5 (P 2 0 0 1 - 1 8 4 7 9 5 A) 



u — 7 1 1 (C£oT$ffi£tl5 0 

[0 0 9 7] ft^JXtmi*! 5^>^OSW3tl^ *J£f* 
EiO^S^fCjioTfB&tiV hOflKRriSft^s/ Kl 
4Tl^ffii*:5 0 3t^y Kl 4^e>ta*StLSS^«-S- 
Ht, A/D*^l^^^^/l^«^aE*-f5. A/ 

DXftg l^bfflA Six 5^ ^*/H»««:x>r 
Wb»2*cJ:oT«»^b*ix v »IWlEiB3fc*3^-tiB 
iE*«* (4tmiC) KttjESJxfcSK ?^fl»ayh 

WiElelB 7 tf w ^ * 2 JB icftgt Jtitr^v 5 

K3(c^^—K^y^$ix, *^«*j««c:J:9, pll 
A>—zf#j&tit£tl&. Sfc, *tBHB3 0UJ*H:2«k 

[0 0 9 8] fc*5±e#»««c«Lfc^dctt\ *36 
[0 0 9 9] 

[0 10 0] *5SMfc*5V^Ttt, ^-r^/u 

L*5t£. »JtS«{b»i:«:it^i-SlElK«*i:Ufcri: 
[0 10 1] ^fctc^Ktcffi^^-f -x^3SB^J;*x 

m i ] *&w<dm i ^is«^)«fiK*^-ria-efc5o 

[S3] *«MO»1^160iJ^i3^-5ttraiHlK^«fifc 
[0 4] **WO*10|llfe«|^tt5ffiRlffi«^Is] 
[115] **MO»io||lfi«(c:*5^5ffira«t«±ricIsI 

[El 6] *«M(0»l(0^«fC*5Jt-5«Pflffill^|Hl 

[0 7 ] *&W(Dm 1 ^HJSCT(cio^5MK-fi:g±riclHl 



im9] **w<o»io*sswc*5»t5#y^«»3> 

[010] #389i<DS5 1 CD^;ft0iJid*5tt5 MftEH] 

[0ii] *ftW<D%2<nmMm<omj&*7Flrm-zh 
[012] *»wo*3(^*ifiwofli^^-ria-eS) 

[013] **MO*3O|llfe0|||cj3lj-5^y^«»=i 
[014] **M<O»4OSIl60!IO«figS:^1-H-efc 
[015] **W0*5 0*J6«(?5«*S:*-J-Htf*) 

[016] *&m<D%G<D%mm<omi&$:7*-tm-z*> 
[0i 7] *»wo^ftwtc*3^-5«mffi«^»s^tt 

[018] *»W©SHfc«*c*5V^T*IIBS»4:fflv^fcP 
[019] *»WO*llfcfljc*5tt« l — bttlEleJBoA 
[0 2 0] *«M<^3l*«4rBiKi-5)£:«)0|g-T?*)9. 
[02 1] {e«o|»«W[i]|BlB0D«IAo-fl«:«rH-C 
[«F»0>RH] 

1 A/D^m^ , 

2, 2 7 mm 

3. 3' , 3" MR8IUB 

4 sr^t^sjs 

5.62 ii^lElSg 

6, 6' ^»^yhn-7 

7, 7' hffiiElHlB 
8 2«ftliIB 

2 1, 3 1, 412, 417, 422, 433, 63 

2 2, 3 3, 4 1 4, 4 2 3, 4 2 4, 6 4, 6 5, 7 
2 JHH^ 

23, 34, 421, 425, 431, 73 ADffH 

4 1 fitfgJfc«S§ 

4 2 LPF «8«uii&:7^*) 

4 3 MttftXMSB 

4 1 1 feftfiDslB 
4 1 3 itttSB 

415, 416, 614, 10, 67 
4 1 8 fMfeftttJBfdlslB 
4 3 2 AQSTtUSIB 
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ffl2 0 0 1-1 8 4 7 9 5 (P 2 O 0 1 - 1 8 4 7 9 5 A) 



4 3 4,611 ^ U— $ 

6i, 6i' wm&m& 

6 6 9»» 

6i2, 71 m&m 

1 1 )tf^^>},p-7 



1 2 u-if-/<i7-a 

13 T?^=l^ — * — fr — JjflHlK 

14 ^ K 

4 4 D/A^&SS 

4 5 VCO (tt£EM#pgfij!) 
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-184795 (P2 0 0 1-1 8 4 7 9 5A) 
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#682 0 0 1-1 8 4 7 9 5 (P 2 0 0 1 - 1 8 4 7 9 5 A) 
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ftffl 2001-184795 (P 2 0 0 1 - 1 8 4 7 9 5 A) 
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1^1532 0 0 1 -1 8 4 7 9 5 (P 2 0 0 1 - 1 8 4 7 9 5 A) 
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#552 0 0 1 - 1 8 4 7 9 5 (P 2 0 0 1 - 1 8 4 7 9 5 A) 
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